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CHAPTER 3 
 
 
STUDY AREA 
 
 
3.1 INTRODUCTION 
 
 Southeast Asia has long experienced a monsoon climate with dry and wet seasons. 
With mean annual rainfall precipitation locally in excess of 5,000mm, the very intense 
rainstorms in the steep mountains of Malaysia have caused frequent and devastating flash 
floods. In the valleys, floodwaters spread over very wide flood plains developed for 
agriculture, predominantly, rice paddies and oil palm. For centuries, residents of Malaysia 
have built houses on stilts to cope with frequent floods, and longhouses were built along 
the main rivers. Over the years, a large number of inhabitants have encroached into the 
flood plain; nowadays, many dwellings are built on the river banks. With cars and housing 
closer to the ground, flood control is subject to drastic changes. Urbanization also 
exacerbates flooding problems due to the increased runoff from impervious areas. As a 
result, the sediment transporting capacity of rivers also increases, thus causing major 
perturbations to river equilibrium (P. Y. Julien et. al, 2010).  
 
 In Malaysia, there are three large basins namely Kelantan River basin, Pahang 
River basin and Terengganu River basin. These three basins are under monsoon 
catchment which is affected by the heavy rainfall during Northeast monsoon. Northeast 
monsoon occurs in November to March while Southwest monsoon occur from May to 
September. The Kelantan River is known as the flood prone area in Malaysia. Heavy 
rainfalls increase the water inundation area and affected economic and agriculture sector. 
There are several factors contributing to flood such as unmanaged drainage system, 
unpredictable regional weather condition and unplanned development by human 
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activities. Land use and climate change have significant impact on the hydrologic 
conditions and ecological process of watershed. 
 
 Kelantan River basin is one of the major basins in Malaysia. It is located at the 
North Eastern part of Peninsular Malaysia at latitudes 4° 40' to 6° 12' North and longitude 
101° 20' to 102° 20' East .The maximum length and breadth of the catchment are 150km 
and 140km respectively. The river is about 248km long and drains an area of 13,100km2, 
occupying more than 85% of the State of Kelantan. There are six sub-basins in Kelantan 
River basin namely Galas, Nenggiri, Pergau, Guillemard Bridge, Kuala Krai and Lebir. 
The entire basin contains large areas of tropical forested mountains, lowland forest and 
limestone hills. Currently, there are many activities involving land use changes from 
lowland forest to vegetation and urban area. 
 
3.2 SUNGAI LEBIR 
 
        Sungai Lebir catchment area is located in the southern part of the state of 
Kelantan in the upper most north of Peninsular Malaysia with an approximately total 
catchment area of 2500km². The most significant impact mankind due to flooding 
recently was occurred at Manik Urai Lama. Report from the local people said that the 
water flow of Sungai Lebir is much stronger than other rivers but doesn’t prove 
scientifically. However it can be accepted by looking the damages of the houses and 
bridge along this river. In this research, the catchment area of Sungai Lebir is selected. 
Figure 3.1 shows the Lebir river catchment. 
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Figure 3.1: Lebir River Catchment and Study Reach for Modeling 
Source: Google Map 
 
 Sungai Lebir is 91km length and there are 8 tributaries (Sungai Pahi, Sungai Sok, 
Sungai Rek, Sungai Sam, Sungai Terong, Sungai Miak, Sungai Lebir Kechil and Sungai 
Paloh) along the river which flow through Manik Urai up to Kuala Krai before ending 
near Kuala Koh.  
 
 
 
 
 
     
 
